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Epitome 

(57) [Abstract] 

[Technical problem] Offer the freezer which can reuse established piping used with CFC or the HCFC 
system refrigerant which contains a part for chlorine in the refrigerating cycle which used HFC or HC 
system refrigerant which does not contain a part for chlorine, and the established piping use approach in 
the freezer. 

[Means for Solution] Established piping used with the equipment with which it filled up with the HCFC 
system refrigerant or CFC system refrigerant which is prepared into the refrigerating cycle which made 
sequential connection of a compressor, a condenser, a decompression device, and the evaporator, and this 
refrigerating cycle, and contains a part for chlorine, The HFC system refrigerant or HC system refrigerant 
with which a refrigerating cycle is filled up and which does not contain a part for chlorine, the HFC system 
refrigerant with which a compressor is filled up and which does not contain a part for chlorine, and mutual 
solubility are very small, and it has HC system refrigerant which has low viscosity with a fluidity so that it 
may return to a compressor when it flows into a refrigerating cycle, and does not contain a part for 
chlorine, and refrigerating machine oil with mutual solubility. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The freezer characterized by providing the following The refrigerating cycle which made 
sequential connection of a compressor, a condenser, a decompression device, and the evaporator 
Established piping used with the equipment with which it filled up with the hydrochlorofluorocarbon (HCFC) 
system refrigerant or chlorofluorocarbon (CFC) system refrigerant which is prepared into this refrigerating 
cycle and contains a part for chlorine The hydro fluorocarbon (HFC) system refrigerant or (Hydrocarbon 
HC) system refrigerant with which said refrigerating cycle is filled up and which does not contain a part for 
chlorine HC system refrigerant which said compressor is filled up with, the HFC system refrigerant and 
mutual solubility which do not contain a part for said chlorine are very small, and has low viscosity with a 
fluidity so that it may return to said compressor when it flows into said refrigerating cycle, and does not 
contain a part for said chlorine, and refrigerating machine oil with mutual solubility 

[Claim 2] The freezer according to claim 1 characterized by using R410A or R407C, R407E, or R404A as 
said HFC refrigerant. 

[Claim 3] The freezer according to claim 1 characterized by using a mineral oil system or an alkylbenzene 
oil system as said refrigerating machine oil. 

[Claim 4] The freezer according to claim 1 characterized by using acid prehension material, wear 
prevention material, and antioxidizing material as add-in material of said refrigerating machine oil, choosing 
them suitably. 

[Claim 5] The freezer according to claim 1 characterized by using an isobutane system or a propane 
system as said HC system refrigerant. 

[Claim 6] The established piping use approach in the freezer characterized by connecting it to said 
refrigerating cycle after said HCFC system refrigerant washes established piping used with the equipment 
with which it filled up with the HCFC system refrigerant or CFC system refrigerant which is the established 
piping use approach in a freezer according to claim 1, and contains a part for said chlorine. 
[Claim 7] The established piping use approach in the freezer characterized by connecting to said 
refrigerating cycle established piping used with the equipment with which it filled up with the HCFC system 
refrigerant or CFC system refrigerant which is the established piping use approach in a freezer according 
to claim 1, and contains a part for said chlorine as it is. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique reused to the hydro fluorocarbon (HFC) 
which does not include established piping used for the hydrochlorofluorocarbon (HCFC) containing a part 
for chlorine, or the refrigerant circuit where it filled up with the chlorofluorocarbon (CFC) system 
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refrigerant for a part for chlorine, or the freezer filled up with (Hydrocarbon HC) system refrigerant. 
[0002] 4fc A 

[Description of the Prior Art] The f^mer which used a HFC system refrigerJJPI HFC system refrigerant, 
and ester oil with mutual solubility is indicated by JP,9~331 14.A. Drawing 3 adds established piping to the 
basic circuit. In drawing, the heat-source side heat exchanger from which 1 becomes the compressor of 
HFC41 OA-ester oil at the time of air conditioning, and 2 becomes a condenser, the capillary tube whose 3 
is a decompression device, the use side heat exchanger from which 4 becomes an evaporator at the time 
of air conditioning, and 6 are four way valves, piping connects with a serial and these constitute the 
refrigerating cycle by it. Moreover, 5 is established piping (embedding piping is included) used for HCFC 
containing a part for the chlorine which ties an exterior unit 7 and an interior unit 8, or the refrigerant 
circuit where it filled up with the CFC system refrigerant. 

[0003] Moreover, for example, R410A is used for this freezer as a HFC refrigerant, and the ester oil which 
has mutual solubility for example, to R410A as refrigerating machine oil is used. 

[0004] Next, actuation is explained using the pressure enthalpy chart shown in drawing 4 . In the freezer 
constituted like drawing 3 , in air conditioning, the refrigerant steam (A point in drawing) of elevated- 
temperature high pressure compressed with the compressor 1 is condensed by the heat-source side heat 
exchanger 2, serves as an about 0.1 -dryness fraction vapor-liquid two phase refrigerant (B point in 
drawing), and flows into the use side heat exchanger 4 through the established piping 5 (C point in drawing). 

[0005] Furthermore, this refrigerant evaporates in the use side heat exchanger 4, and returns to a 
compressor 1 through the established piping 5, and is compressed again. Moreover, the refrigerating 
machine oil breathed out with the refrigerant from the compressor 1 circulates through the inside of a 
refrigerant circuit with a steamy refrigerant and liquid cooling intermediation, and returns to a compressor 
1. 

[0006] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional freezer, although ester oil 
is used as refrigerating machine oil, ester oil is weak to contamination, it hydrolyzes in a refrigerating cycle, 
and it generates a sludge, and has a trouble of making a capillary tube etc. blockade. 
[0007] Moreover, compared with the refrigerating machine oil of the mineral oil system used for a HCFC 
system refrigerant, and an alkylbenzene oil system, cost also has the demerit of being 2 to 3 times higher. 
[0008] In addition, contamination is manufacture contamination, such as moisture, air, and a processing oil, 
and since a HCFC system refrigerant also contains a part for chlorine, it becomes a problem. If the HCFC 
system refrigerant (R22) has melted, and it oxidizes, and possibility with air etc. of carrying out corrosion 
degradation is high and reuses the established piping to the freezer which used a HFC system refrigerant 
and ester oil, the refrigerating machine oil which remains in established piping will have a possibility of 
generating a sludge, and "will pose a problem in respect of quality. However, in the present condition, since 
it has not been a problem on quality, especially the approach of reusing established piping used with the 
HCFC system refrigerant to the freezer of a HCFC system refrigerant is performed. 

[0009] On the other hand, although an ether oil is also raised, since it is easy to absorb moisture, there are 
demerits, like that contamination management is needed, that it is easy to carry out oxidation degradation, 
and cost also takes three to 4 times. 

[0010] Moreover, although there is the approach of washing and using established piping which became 
dirty when using a HFC product, now, HCFC 225 and 141b etc. is used as a cleaning agent, and since this 
cleaning agent also contains a part for chlorine, since it becomes the cause of generating, such as a sludge, 
when it remains in established piping as a residue, there is a problem. Thus, from ester oil or ether oil, it 
was difficult for a problem to use many established piping, and it could not but use new piping. 
[001 1] This invention was not made in order to cancel this trouble, and it aims at offering the freezer which 
can reuse established piping used with CFC or the HCFC system refrigerant which contains a part for 
chlorine in the refrigerating cycle which used HFC or HC system refrigerant which does not contain a part 
for chlorine, and the established piping use approach in that freezer. 
[0012] 

[Means for Solving the Problem] The refrigerating cycle to which the freezer concerning this invention 
made sequential connection of a compressor, a condenser, a decompression device, and the evaporator. 
Established piping used with the equipment with which it filled up with the HCFC system refrigerant or CFC 
system refrigerant which is prepared into this refrigerating cycle and contains a part for chlorine, The HFC 
system refrigerant or HC system refrigerant with which a refrigerating cycle is filled up and which does not 
contain a part for chlorine, The HFC system refrigerant and mutual solubility with which a compressor is 
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filled up and which do not contain a part for chlorine are very small, and it has HC system refrigerant which 
has low viscosity with a fluidity so t^fct may return to a compressor when il^fevs into a refrigerating 
cycle, and does not contain a part fSPcnlorine, and refrigerating machine oil \^Brmutual solubility. 
[0013] Moreover, R410A or R407C; R407E, or R404A is used as a HFC refrigerant. 

[0014] Moreover, a mineral oil system or an alkylbenzene oil system is used as refrigerating machine oil. 
[0015] Moreover, acid prehension material, wear prevention material, and antioxidizing material are used as 
add-in material of refrigerating machine oil, choosing them suitably. 

[0016] Moreover, an isobutane system or a propane system is used as an HC system refrigerant. 
[0017] The established piping use approach in the freezer concerning this invention After a HCFC system 
refrigerant washes established piping used with the equipment with which it filled up with the HCFC system 
refrigerant or CFC system refrigerant containing a part for chlorine, a HFC system refrigerant or HC 
system refrigerant, A HFC system refrigerant and mutual solubility are very small, and it connects with the 
refrigerating cycle with which HC system refrigerant which has low viscosity with a fluidity so that it may 
return to a compressor when it flows into a refrigerating cycle, and does not contain a part for chlorine, 
and refrigerating machine oil with mutual solubility were filled up. 

[0018] Moreover, a HFC system refrigerant or HC system refrigerant, a HFC system refrigerant, and mutual 
solubility are very small as it is in established piping used with the equipment with which it filled up with the 
HCFC system refrigerant or the CFC system refrigerant containing a part for chlorine, and when it flows 
into a refrigerating cycle, it connects with the refrigerating cycle with which HC system refrigerant which 
has the low viscosity which has a fluidity so that it may return to a compressor, and does not contain a 
part for chlorine, and refrigerating machine oil with mutual solubility were filled up. 
[0019] 

[Embodiment of the Invention] The gestalt 1 of implementation of this invention is explained with reference 
to a drawing below gestalt 1 . of operation. Drawing 1 is the refrigerant circuit Fig. of the freezer in the 
gestalt 1 of implementation of this invention. In drawing, 7 is the exterior unit of an air-conditioning 
machine, and consists of decompression devices 3, such as the compressor 9 of HFC41 OA-mineral oil and 
an alkylbenzene oil, the heat-source side heat exchanger 2, an electric-type expansion valve, and a 
capillary. 8 is the interior unit of an air-conditioning machine, and mainly consists of heat-source side heat 
exchangers 4. The exterior unit 7 of an air-conditioning machine and the interior unit 8 of an air- 
conditioning machine are connected for piping of two, and the established piping 5 used with the equipment 
with which it filled up with the HCFC system refrigerant or CFC system refrigerant which contains a part 
for chlorine in the middle is installed. 

[0020] Moreover, R410A which is the mixed refrigerant of R32 and R125 as a refrigerant is used, and as 
refrigerating machine oil, for example, R410A and mutual solubility are very small to this freezer, and 
mineral oil with that specific gravity smaller moreover than the specific gravity of liquid cooling 
intermediation or an alkylbenzene oil is used for it. 

[0021] Actuation of the refrigerant circuit of drawing 1 is the same as actuation of already explained 
drawing 4 . 

[0022] Since the refrigerating machine oil of the mineral oil system currently used with the HCFC system 
refrigerant or an alkylbenzene oil system is used according to the gestalt of this operation, it is hard to 
absorb moisture moisture and a sludge is not generated, either, established piping used with the equipment 
with which it filled up with the HCFC system refrigerant or CFC system refrigerant containing a part for 
chlorine can be diverted as it is. 

[0023] Since the refrigerating machine oil of the mineral oil system currently similarly used with the HCFC 
system refrigerant or an alkylbenzene oil system is used Since most sludges will not be generated even if it 
washes established piping used with the equipment with which the HCFC system refrigerant or CFC 
system refrigerant containing a part for chlorine was filled up with the HCFC cleaning agent and a HCFC 
cleaning agent remains as a residue, Established piping used with the equipment with which it filled up with 
the HCFC system refrigerant or CFC system refrigerant containing a part for chlorine can be used as it is. 
[0024] About the add-in material of refrigerating machine oil, you may not be and may add. When adding, 
they are wear prevention material (TCP), antioxidizing material, acid prehension material, etc. 
[0025] The gestalt 2 of implementation of gestalt 2. of operation, next this invention is explained with 
reference to a drawing. Drawing 2 is the refrigerant circuit Fig. of the freezer in the gestalt 2 of 
implementation of this invention. In drawing, differing from drawing 1 of the gestalt 1 of operation is the 
point that the exterior unit 7 of an air-conditioning machine was equipped with the compressor 10 of 
HFC407C-mineral oil and an alkylbenzene oil. 

[0026] With the gestalt of this operation, R407C which is the mixed refrigerant of R32, R125, and R134a as 
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a refrigerant is used. In addition, R407C may use R407E from which a mixed ratio differs with the mixed 
refrigerant of R32, R125, and R1 34^^breover, as refrigerating machine oil, Rflfep and mutual solubility are 
very small, and mineral oil with the^iKific gravity smaller moreover than th^^cific gravity of liquid 
cooling intermediation or an alkylbenzene oil is used, for example. 

[0027] Actuation of the refrigerant circuit of drawing 2 is the same as actuation of already explained 
drawing 4 . 

[0028] Also in the gestalt of this operation, the same effectiveness as the gestalt 1 of above-mentioned 
operation is done so. With the gestalt of this operation, although R407C was used as a refrigerant, it can be 
similarly used for design pressure equivalent to R407C also about R404A which is the mixed refrigerant of 
R125, R134A, and R143A. 

[0029] With the gestalten 1 and 2 of the gestalt 3. above-mentioned operation of operation, although the 
HFC system refrigerant was used as a refrigerant, HC system refrigerant can also be used. Since it does 
not react with contamination and a sludge etc. is not generated even if it uses established piping used with 
the equipment with which it filled up with the HCFC system refrigerant or CFC system refrigerant 
containing a part for chlorine as it is when a mineral oil system or an alkylbenzene oil system is used as 
refrigerating machine oil like a HFC system refrigerant since a part for chlorine is not included although it 
has a mineral oil system, an alkylbenzene oil system, and mutual solubility, HC system refrigerant is 
reusable. 
[0030] 

[Effect of the Invention] The freezer concerning this invention has the HFC system refrigerant or HC 
system refrigerant which does not contain a part for chlorine, the HFC system refrigerant which do not 
contain a part for chlorine, and very small mutual solubility, and since the HC system refrigerant which has 
the existing fluid low viscosity and does not contain a part for chlorine, and refrigerating machine oil with 
mutual solubility were used for it, it can use established piping used with the equipment with which it was 
filled up with the HCFC system refrigerant or the CFC system refrigerant containing a part for chlorine. 
[0031] The established piping use approach in the freezer concerning this invention Since HC system 
refrigerant which a HFC system refrigerant or HC system refrigerant, a HFC system refrigerant, and mutual 
solubility are very small, has the existing fluid low viscosity, and does not contain a part for chlorine, and 
refrigerating machine oil with mutual solubility were used, After a HCFC system refrigerant washes 
established piping used with the equipment with which it filled up with the HCFC system refrigerant or CFC 
system refrigerant containing a part for chlorine, it can be connected and used for a refrigerating cycle. 
[0032] Moreover, a HFC system refrigerant or HC system refrigerant, a HFC system refrigerant, and mutual 
solubility are very small, and since HC system refrigerant which has the existing fluid low viscosity and 
does not contain a part for chlorine, and refrigerating machine oil with mutual solubility were used, 
established piping used with the equipment with which it filled up with the HCFC system refrigerant or CFC 
system refrigerant containing a part for chlorine can be connected and used for a refrigerating cycle as it 
is. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the refrigerant circuit Fig. of the freezer in which the gestalt 1 of implementation of this 
invention is shown. 

[Drawing 2] It is the refrigerant circuit Fig. of the freezer in which the gestalt 2 of implementation of this 
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invention is shown. 

[Drawing 3] It is the refrigerant cir^^Fig. of the conventional freezer. 

[Drawin g 4] It is a pressure enthalp^Piart showing actuation of the conventiWw freezer. 

[Description of Notations] 

1 The compressor of HFC41 OA-ester oil, 2 A heat-source side heat exchanger, 3 A decompression device, 
4 A use side heat exchanger, 5 Established piping, 6 A four way valve, 7 The exterior unit of an air- 
conditioning machine, the interior unit of 8 air-conditioning machine, 9 The compressor of HFC41 OA- 
mineral oil and an alkylbenzene oil, 10 Compressor of HFC407C-mineral oil and an alkylbenzene oil. 
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fc. BESSfcCftBSfU ^#£-£*=5r^HFC^#i& 

£*:&fii#£*2^Hcm^fcfflS^3?te# 

[0 0 13] tifc. HFC^jKfc l/C R4 1 OAtfc 
JiR4 0 7 C££teR4 0 7 E t^tiR4 0 4 A£&ffl 

[0014] ttz. <$&.®mt LX. &W&$.*:itTfr 

[ooi5]*^. ismimwmimb lx. kms 
m. mmi±m. wnm±mzmgsiRLxmm-fz>i> 
<o-c$>&. 

[0 0 16] &fz. HC%&f&tLX4 V7?y%ktt: 
(iTo^y&Sr&ffl-rS l> COX' i>h . 

[0017] zcoftmz&zftmmiz&i?z>mm i g 
nm^mt. mmttz$tsHCFcj®$i&£*:teCFc 
mm^m^titimmx-mm^tifz^mm^. hc 

$mk. HFcmimttts.mM&jfiftifiiz'bZK. » 
iftmv-j ^Mzm.ia Ltzm^izE$mi,zm& i o kse 

*M 9 Mzfflgfrh i><DTh h . 
[0 0 18] £tz. i&mtti'SttHCFCJ&ftmttzte 

c f cmmt)^mztiJz&w.x'®mzivrz®mMg 
zottHFcmmtwiHcmimt. HFC 



iz&ttiLtzi^izEmmzmh£ot / z%sm<&<7)hz>{&\,-> 

ffiK£3rU £fc^#£^sfc*^HC^J£fcffiSg 
[00 19] 

mm<mmi£m®zm!tLxmw-tz>. muzzo^, 
w<7mmco&mi iz&v zftmtkwcoimmsmx'h 
s. miz&^x. 7tegmmc7)mi'mx\ hfc4 1 o 

MI2. «Jiti*Ji»^*^5y^O«E§£B3T1i 

Sl«8tt2:ta0iyrc*KS*u 
-£trH c F cmiS&£ fzitc F c 

[0020] ttz. zoftmumziz. #&ttTR3 

2 fcR 1 2 5<7)m&imX'h&R4 1 OAjWBtt&frr. 
±5 0. ttzft&mtik LXimt8R4 1 OAiifflSig 

TWg>. 

[ o o 2 1 ] la i cv&mwiwvmmt. mzmmLtzm 
4comi¥km-x'$>&. 

[0022] zcommcmm^zxtni. hcfcmi 

•&W®to*mai>X\^hV>X\ *MKSLt<<, X 

u&KitcFcmmwftmztitzmmx'&mztij-z® 
mi'gzzcDZtffimx'Zz. 

[0023] |3|«^HCFC^jKTffifflLTV^te?S 

tfziiTfr*/\^>*>mm(?>&mmmz®mLx 
^h<r>x\ ucFcmmxi&mtt*&tsucFC3m 
uttzitc Fcmmmzmztitzmmx-mmztifz®. 

SS«Sra# LT.fcfci.HCFC mm<l1)*mz bLX 
m->Xt>X7vi;iil3.tA,k'&J&Ztl%^fziO. 

z&ts hc f cmm&tz\tc f cmmvimztuz 
mw.x'imiinfzmm.w.'gizcot tmmx-z h . 
[0024] &$mr&commi,z^xi*. %<xi>* 
tnz.xi>£^. mm. mm± 

[0025] $meo&M2 . mzzco?mcr>mk<mm 
2*wm*mkLxwmtz>. m2itzcr>%mcr>mm(o 
&m2izt$v&i$wmw<7)im®fomx'$>z>. a^fcv^ 
x. mm<r>&Bie>mi tm%&coa. ■gmmcvwm. 

7*»\ HFC4 0 7C-&iS. T^^f^Ky-fe'yjtOE 

[0026] zcommcommx-n. imt ltr3 2t 

R 1 2 5 1 R 1 3 4 a fc<7)S-&^jlSE-eftS R4 0 7 C*« 
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J8»&*lT»&. R32i:R125J:R134a 
t w^^KT'R 4 0 7 C i: i*%.^&Mcr>mtt: SR40 

R4 0 7 C ffl£j§ff?tt#i#?&tc/h$ < . U>>*>*<Dit 

y*£ ymttm^^tix . 

[0027] 02 <D#&0g&<7)l!rfft;L EEtS^J LfcH 
4<7)B>fefcH-T-£>£. 

[0028] .rco^ii^JBteisvvc t . ±M<?mMe> 

©Tti, ^LTR4 0 7C5:fflV^ R12 5t 
Rl 34AtRl 4 3Ai:OS-&^'C<bSR404A 
fcTO^T t R4 0 7 C fc ffl$W>W3\E3)(r>ti#>. &WiZ 

[0029] m&cmms. ±3^^m&^>mm i , 2-c 
mm. mmftZi!rA,x'^%^tiih. ^mmtLxmii 

tzfrnX'tifflZtiKHmMg*:*:*)* £ fiffl VX %> 3 y 
[0030] 

f cmmhmmmwf^mzA^ < . « 

3t#££-t*H C F cmm&tlltC F Ci&S&tfjfc^S 



[0031] £<o?&^K$&#&§SS£:fctf ^BEtSE^ 

wmfimt. HFcm&mtttZHcmmt. hfc 

h c f c&timt c f c&ftmtfcmz tx^mmx- 
miztuzmsi.m'gz . ncFcmimx-m^tx^ 
?nm-'i9Mz®igii,xmm^z>zti) i x'Zz>. 

[00 32] ttz. HFC&ftt&tttZHC&ftmt. 

h f cmftMttt&mM&tfim&bz < s fr^mm. 

z&ttHCFc&^itttcFcmmhttmztiK; 
mmx'temztuzmsmmz . *o4*»w^^iWc 
^ LTfOffl-T * c fc #-e# § . 

[hi ] c cowm9m<mm 1 £*rr#aci£s<o# 

[02] d^Bjo^sso^®2^^-r^^ao^ 

[03] ^*0^«^SO^EH]S&HTft £ . 
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1 HFC 4 1 OA-JiXT-ll>mcOEMm. 2 ®mm 
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F. 6 7 aMaSOTOL 8£fHS<D 

^F«g^. 9 HFC4 1 QA-&ifo, TtV*r)V**y->t£y 

m<r>mm. 10 HFC407c-m t/i^/k 
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